Abstract. -The influence of various convective levels in a melt on a S/L interface is experimentally investigated in a continuous way from pure laminar flows to turbulent ones. Simple description in the Fourier space makes apparent a chaotic and oscillating zones alternance when thermal field is progressively increased. A classical theoretical transition towards the chaos (Feigenbaum mechanism) seems to be identified. Influence on crystal growth is finally examined.
. Since some ten years an important effort has been undertaken in order to quantify such an effect [2, 3] . Basic ideas are now well established but unfortunately the nonlinear conservation equations, supplied with appropriate complex boundary conditions on the S/L interface, does not allow an accurate numerical simulation in the general case of high convective regimes. The lack of adequate mathematical tool to analyse all of the possible experimental configurations from the pure diffusive flow to the turbulent one, gave rise to two different theoretical approaches : -either turbulent flows modeling by classical fluctuations methods [4, 5] , -or performing weakly non-linear expansions starting from known linear solutions of low convective systems [6] . Ruelle-Takens [7] , Pomeau-Manneville- [8] and Feigenbaum [9] . So, the single ambition of the present paper consists on describing the strong influence of chaotic liquid motions on a S/L interface. ' 2. Experimental set-up.
To correlate hydrodynamics signals and S/L interface response requires some restrictive experimental conditions. Indeed a non disturbing method must be used to measure the evolution of a given interfacial parameter. The simplest way to perform such an experiment consists on simultaneously measuring the thermal field at a fixed place in the liquid close to the S/L front, and the real interface temperature.
The device [10, 12] , shown in figure 1, [10] .
In our experimental hydrodynamic configuration, the longitudinal thermal gradient, normal to the S/L interface, is obviously the main driving force for convection since it is orthogonal to the gravity vector. So, increasing the furnace regulation temperature increases the thermal gradient in the liquid, therefore raises convective motions in the liquid alloy from a laminar state up to a chaotic one. In this way, following the classical terminology used in the turbulence analysis (see for example [9] or [17] The main four domains observed in figure 4 are found again in figure 5 which corresponds to the second experimental series. However in this last case oscillating regimes are partially damped down and extremely low frequencies prevail in such regions ( 0.1 Hz). On the other hand the outstanding existence of a first chaotic zone in the same temperature range as before is to be emphasized.
The third series visualized in figure 6 also gives interesting informations. The only difference with the two previous ones lies in the fact that no oscillating regime could appear in the 600 C experiment, possibly due to an infinitesimal difference in the apparently identical experimental conditions. Thereby the simplest monochromatic regime is reached only for 700 °C, and persists up to 800 °C.
At this last temperature a first period doubling (fui -f 1/2 ) is clearly shown, and a second one ( fi/2 -f 1/4 ) seems to be present in the thermal oscillations map but cannot be tracked down on the corresponding Seebeck oscillations map where a low frequency noise conceals all possible information.
These effects are also shown on the local representation (Fig. 3) . Such a transition suggests a period doubling mechanism identified by Feigenbaum [9] seems to be present. This figure 7 which'"exhibits the meiallographic analysis of a Sn-Bi sample grown at low velocity from a melt where prevailed sinusoidal fluctuations. It also must be noticed that equivalent separated chaotic regions , have recently been observed by Muller [18] 
